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IMPROVED RANKING OF WEB RESULTS FOR IMAGE BASED SEARCH USING CLICK
DATA
Introduction
Computer-implemented systems and methods are described that improve web result
rankings for image-based searches by utilizing a machine learned ranking model trained with
user interaction data. User click data (e.g., indicating whether or not a user clicks on a result to a
given query) may be stored for URLs returned as results to a search. The user click data may be
used as ground truth data for training a machine learned model to determine whether a user will
click on a result compared to other results retrieved during a search. Once trained, the machinelearned model may be used to rank results of searches. For example, an image search using an
image of the Empire State Building may return two image results. A first result may be from web
blog that details beginner photoshopping techniques and image coloring practices and has a high
image similarity score with the image the user provided, but few user clicks. A second result may
be from an article detailing the history and significance of the Empire State Building and has a
lower similarity score but more user clicks. As a result, the machine learned model may order the
results of the image search such that the second is placed before the first result even though the
first result has a higher image similarity score.
Traditionally, ranking of image-based search results is based on image similarity. For
example, the greater the image similarity, the higher a result is ranked. This practice may lead to
a lower quality user experience due to results that have very high image similarity but lower
actual user interactions. By utilizing a machine learned model trained with user click data to rank
search results, the user experience may be greatly improved. For example, search time may be
reduced by ranking more relevant results higher than less relevant results with high image
similarity.
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Summary
Computer-implemented systems and methods for training a machine learned model to
rank image search results using user interaction data provides for an improved user experience
and reduced search times. In one particular embodiment, user click data can be stored with a
URL so as to determine a count of clicks for results of image-based searches. In some instances,
click data can indicate a plurality of sections of the URL to aid in determining result relevancy
for a particular URL, as well as other URLs contained within the same domain. This allows for a
search that may be highly specialized to aid in determining relevancy of unrelated searches as
well. The machine learned model may be trained using the click data as ground truth data
allowing the model to determine a relationship between URL selection and images.
The results of searches may then be ranked or ordered based on the probabilities from the
machine-learned model such as, for example, placing results with higher probabilities before
those with lower probabilities. The results may be ranked or ordered based on the probabilities of
selection determined by the machine learned model such as, for example, placing the result with
the highest probability of user selection as the first result of the search. In some instances, image
metadata, language, data, as well as URL click data may be used to train the machine learned
model to improve image search result relevancy.
In some instances, the click data of URLs may be utilized as training data for a machinelearned model. A user click may be represented as a 1, whereas a non-click (e.g., appearances as
a result – click count) may be treated as a 0. This enumeration may then be utilized when
training the machine-learned model to generate a probability that each result will be clicked
when provided as a result to a search. In some instances, further data pertaining to each result’s
URL as well as the provided input image may be input to the machine learned model for training
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to generate search specific probabilities for each result. A click count for a URL can be utilized
as ground truth data to train a machine-learned model to determine a probability of selection for
an image compared to other search results. In some instances, other metadata such as, for
example, query image meta tags, a determined language of each result and the query image, or
similar are provided as inputs to the machine-learned model while training, to further improve
the accuracy of the probability of each result.
A ranking or ordering of search results can be determined by inputting search results to
receive a ranking based on click data. A ranking may include ordered results. Any combination
or order of the methods described herein can be executed on a user computing device, remote
computing device, or similar. For example, all steps of generating ranked results for an image
query may be performed on a remote computing system or parts of the process can be performed
on a user computing device and others on a remote computing system as previously described.
Detailed Description
Figure 1 depicts an example computing system 100 in which systems and methods in
accordance with the present disclosure can be executed. The computing system comprises a user
computing device 102 containing one or more processors 112, memory 114 which may contain
data 116 and instructions 118 configured to carry out the methods disclosed herein, and a user
input component 122. The user input component can be, for example, a touch display or physical
buttons within the user computing device 102. The computing system 100 further comprises a
network 180 and a server computing system 130. The server computing system 130 comprises
one or more processors 132, and memory 134 which may contain data 136 and instruction 138
configured to carry out the methods disclosed herein. For example, a user may generate a query
image via the user input component 122 of the user computing device 102 and the query image is
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sent over the network 180 to the server computing system 130 to perform image similarity
analysis for search results. The server computing system 130 may then retrieve the URL for each
determined search result and provide these to a machine learned ranking model. The model can
rank the search results. A ranking or ordering of the search results may then be determined by the
server computing system 130. The results as well as the ranking can be sent to the user
computing device to display the results based on the ranking. Any combination or order of
systems and methods disclosed herein can be performed on the user computing device, server
computing system, or similar. For example, all processes can be performed on the user
computing device 102 or the server computing system 130.
Figure 2 depicts an example embodiment 200 of the present disclosure. The embodiment
200 comprises search results 202, a machine-learned model 204, and results rankings 206. The
search results 202 are comprised of the URL for each result, and an image similarity score for the
image at the URL. The search results 202 are provided as input to the machine-learned model
204 to then determine a probability of selection for each result and the results rankings 206.
While not shown, in some instances, the determined language of each URL, the query image’s
metadata, and a determined language may be supplied as input to the machine-learned model 204
to further improve the probability of selection for each result. The machine-learned model 204
will generate a probability of selection based on the inputted URL, and other parameters for each
result. The probabilities will then be used to determine the results rankings 206 that will govern
how the results page is displayed.
Figure 3 depicts an example machine-learned model and training 300 based on user click
data. FIG. 3 depicts input parameters 302, a neural network module 304, a model score 306,
click data 308, and model update 310. The input parameters 302 may comprise a plurality of data
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points associated with a query image and the location from which the query image was provided.
The input parameters 302 may include, but are not limited to, user language and location, result
image similarity scores, result URLs and other web data, and result image meta data and title.
Any data regarding a result image may be provided as input parameters 302. From the neural
network module 304, a score 306 is generated. The score 306 is determined by the neural
network module 304 based on the input parameters 302. The score 306 is compared to the click
data 308 to train the neural network module 304 to generate rankings of result images for image
queries. The click data 308 comprises click counts for each of the image results determined for a
given query image. Based on the comparison between the score 306 and the click data 308, a
model update 310 is determined. In one embodiment, the model update 310 may comprise a
plurality of parameter adjustments or numeration alterations to the neural network module 304. It
will be appreciated that the model update 310 may comprise any number of changes or
alterations to the neural network module 304 that result in the score 306 ranking image results
more accurately.
Further to the descriptions above, a user may be provided with controls allowing the user
to make an election as to both if and when systems, programs, or features described herein may
enable collection of user information (e.g., information about a user’s social network, social
actions, or activities, profession, a user’s preferences, or a user’s current location), and if the user
is sent content or communications from a server. In addition, certain data may be treated in one
or more ways before it is stored or used, so that personally identifiable information is removed.
For example, a user’s identity may be treated so that no personally identifiable information can
be determined for the user, or a user’s geographic location may be generalized where location
information is obtained (such as to a city, ZIP code, or state level), so that a particular location of
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a user cannot be determined. Thus, the user may have control over what information is collected
about the user, how that information is used, and what information is provided to the user.
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Abstract
The present disclosure describes computer-implemented systems and methods for
improving image-based search results by using result click data and/or similar metadata to rank
or order results so as to reduce search time and provide more relevant search results. In one
particular embodiment, the count of clicks for a result URL may be used to train an search result
ranking model for ranking image search results. For a set of search results, the trained model can
be used to determine a probability of a user selecting a particular search result in response to a
query. The search results may be ranked or ordered based on the probability of a user selecting
each search result.
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